Objective: The progress and clinical findings of childhood tuberculosis are distinctly different from those of adult tuberculosis. Children have fewer positive mycobacterial cultures and less specific findings and symptoms than adults. Thus, diagnosis of tuberculosis is difficult and it is rarely evidenced.
Introduction
Today tuberculosis (TB) still continues to be the number one cause of mortality amongst the preventable infectious diseases. According to the data of the World Health Organization (WHO), 8.6 million new TB cases were identified in 2012 and 1.3 million TB cases died. According to the WHO data, 16 .000 new TB cases were identified in Turkey (1) . According to the 2012 Tuberculosis Control Dispensary (TCD), it was reported that 15.183 new cases were identified in 2010 and the total annual case number was 16 .551 (2) . It was stated in the same report that regarding the classification of TB cases based on childhood age groups, 1.3% of the cases were aged 0-4, 4.1% aged 5-14 and 19.3% aged 15 and over.
The source of TB in childhood is usually infecting adult pulmonary cases. Under normal circumstances, while 5-10% of the adults infected with Mycobacterium tuberculosis, this rate can rise as high as 34% in children (3) . TB can develop in 79% of the children aged under 5 who live in contact with TB in high risk regions (4) .
Today tuberculosis classification in diagnosing TB recommended by the WHO is the three groups of "suspicious, possible and definite disease" (5) . Diagnosis of definite disease can only be made through detecting or growing the TB bacillus from the clinical samples (6, 7) . TB in children occur with the presence of few bacillus and cavitation in the lungs is not expected; therefore, microbiologic methods, unlike the adult type TB, produce positive results only 30-40% of the pediatric cases (8) (9) (10) . Due to the difficulties in the confirmed diagnosis of TB children, many diagnostic approaches such as score systems, diagnostic classifications, algorithms and their combinations have been developed (5, 11, 12) . However, none of them have been found to be within the limits of specificity and sensitivity.
In this study, we aimed to retrospectively carry out epidemiologic, clinic, laboratory, microbiologic evaluation of treatment methods of 35 definite tuberculosis-diagnosed pediatric cases whose treatments started and thus identify the value of clinical and laboratory findings in the diagnosis of TC in childhood.
Materials and Methods
Thirty five 35 microbiologically and/or histopathologically confirmed tuberculosis cases were included in the study at the Infectious Diseases Clinic of Şişli Hamidiye Etfal Training and Research Hospital between May 2009-February 2013.
The medical records of the patients were searched and the information obtained was recorded on a standard form. On the form, data regarding age, gender, socioeconomic level, complaints, examination findings, contact history, tuberculin skin test (TST), BCG vaccine scar status, QuantiFERON-TB Gold test (Cellestis International, Carnegie, Australia) results, TB organ localization, laboratory and radiologic findings, existence of microbiologic and histopathological diagnosis, treatment regime and its period, and follow-up results were recorded.
TCT 0.1 mL 5 tuberculin unit was intradermally applied by using PPD solution on the inner face of the front arm and the vertical and horizontal diameter of the resultant induration after 48-72 hours was measured as millimeter via the pen point technique. The evaluation of the test was carried out based on the TCD criteria in our country. Accordingly, the patients without BCG scar with TCT ≥10 mm and with BCG scar TCT ≥15 mm were accepted to be TCT positive. QuantiFERON-TB Gold test is based measuring the interferon gamma (IFN-ã) levels by ELISA secreted by the memory T-cells invitro using the ESAT-6, CFP-10 ve TB 7.7 antigens only in M. tuberculosis but not in the other non-tuberculosis mycobacterium. It is a test used for the diagnosis of the infection caused by M. tuberculosis. It is diagnostic both in the active disease and latent disease periods. Test is based on stimulation of T cells through specific antigens, the response of T lymphocytes to these stimulations through IFNγ response and the measurement of IFN-γ quantity. Chest radiographies, thorax computerized tomography (CT) and other radiological tests of the patients were evaluated in detail in terms of TB. TB compatible findings were sought in the thorax CT (budded three appearance, pleural effusion, pleural thickening, empyema, consolidation, cavitation, lymphadenopathy (LAP), calcified lymph node, nodule, sequels, atelectasis and lymph node stations). All the patients suspected of meningitis were performed lumbar puncture and their cerebrospinal fluid (CSF) was investigated. The treatment used and the patients' responses were recorded. The patients were given anti-TB treatment. All the patients were given the following treatments; isoniazid (10 mg/kg/day, maximum 300 mg/day), rifampicin (15 mg/kg/day, maximum 600 mg/day) for 6-12 months and additionally at the beginning phase of the treatment pyrazinamide (35 mg/kg/day, maximum 2 g/day), ethambutol (20 mg/kg/day, maximum 1 g/day) or streptomycin 25 mg/kg/day, maximum 2 g/day) for two months. Furthermore, the patients with military TB, meningoencephalitis, pericarditis and peritonitis were given steroid treatment. After their discharge, patients were followed up once every fortnight and then once a month until the completion of their treatment.
Statistical analysis
Statistical analysis and the data obtained from the record files were done on the SPSS 16.0 (SPSS Inc; Chicago, IL, USA) program.
Results
Twenty participants in the study were female and 15 were male and average of age was 111.93±63.8 month. 25 .7% of the cases were under five years old. 60% of the patients did not have a story of contact with TB patient. 12 (34.3%) of those with story of contact with a TB patient had indoor contact and 2 (5.7%) outdoor contact. 13 patients had pulmonary TB, 15 extrapulmonary and 7 pulmonary and extrapulmonary TB. While primary TB was the most common form of pulmonary TB with 12 cases (34.3%), 11.4% cases had secondary cavitary TB, 5.7% cases pleuritic TB and 5.7% cases miliary TB. While lymphadenitis TB with 9 (%25.7) cases was the most common form of extrapulmonary TB, 20% cases had abdomen TB, 11.4% meningitis TB and 5.7% skeletal. BCG scar was seen in 22.9% of the cases and TCT positivity was found 48.6%. The test was positive in 90% of the cases scanned for QuantiFERON-TB Gold. 51.4% of the cases had anemia, 48.6% high erythrocyte sedimentation rate (ESR) and 28.6% leukocytosis. Chest radiographies of 8 cases out of 20 with pulmonary TB were normal and thoracic computerized tomography of 18 cases was compatible with TB. The results of acid resistant bacilli (ARB) positivity and growth of M. tuberculosis in the culture is shown in Table 1 . Histopathologic biopsy sites are illustrated in Table 2 . The patients were started with the therapies of isoniazid, rifampicin, pyrazinamide, and ethambutol or streptomycin. Steroid treatment was given 13 (37.1%) cases (7 cases were given peritonitis, 2 pleuritis, 2 meningoencephalitis, and 2 miliary TB). All the patients responded positively to the treatments and no patient died during the follow-up.
Discussion
Today, TB continues to be an important public health problem. Especially the prevalence of pediatric TB confronts us as the index of the public health services underway in the society. It is difficult for children to produce sputum and bacillus number in the sputum is low. Therefore, children are not expected to be index cases (13) . Children are usually infected with the TB by the infecting adult TB patients; therefore, index cases are crucial in the diagnosis of TB (14) . Diagnosis of pediatric TB is more difficult than adult TB. While detecting microbiological proof is compulsory in adults, it is not always possible to screen bacillus in pediatric TB (15) .
While pulmonary TB is more frequently seen in adult patients, extrapulmonary TB is more frequent in children. Immune status of children, untreated HIV infection and if they are under two years old (especially in the neonatal period, due to weak cellular immunity) increase the risk of the condition converting into the disease, turning into a progressive/ fatal disease and the risk of extrapulmonary TB (16) (17) (18) (19) . In their study in which they study 60 pediatric TB patients, Shrestha et al. found pulmonary TB was more frequently seen (53.7%) than extrapulmonary TB; BCG scar was seen in 48.8% of the cases, story of contact with TB cases in 36.6% cases (20) . Similarly, extrapulmonary TB cases in our study were more frequent and BCG scar was 22.9%. In their study in which Pekcan et al. (13) studied 539 pediatric cases with TB in different centers and followed them up for 12 years, they found 40% TB contact story. Unlike the case in the relevant literature, TB contact story in our study was 40% as well (13) .
In children, out of the frequent TBs, the most frequent type is the lymphadenitis TB. In a study carried out by Coşar et al. (21) in Turkey, it was reported that in 38.6% of the 44 pediatric TB cases, extrapulmonary tuberculosis was found and 11.7% of those cases were lymphadenitis TB. In our study, similar to Coşar et al.'s (21) results, 42.8% of the confirmed TB cases constituted extrapulmonary TB cases. However, 40% of the cases with extrapulmonary TB were diagnosed with lymphadenitis TB. This rate in our study is higher than the one in Coşar et al.'s (21) study.
SSS involvement has the highest mortality rate among the extrapulmonary TBs. SSS TB is the most seri-ous form of extrapulmonary TB causing 13-23% mortality and 30-40% sequellaes in untreated patients (11, 16, 17, 22, 23) . In a 10-year-long follow-up study they carried out with children, Ting et al. reported that they found 5 confirmed TB meningitis cases, two cases died in the follow-up period and the average age was 7 years (24) . In four-year long follow-up in our study, 4 cases were diagnosed with TB meningitis through the clinical, BOS findings, BOS TB polymerase chain reaction, BOS culture and cranial screening findings. No patient who had average age of 54 months died in the follow-up period. Short follow-up period may explain why there is no mortality in our patients.
TCT positivity alone is not sufficient to make the diagnosis of TB disease. Furthermore, it makes it more difficult to interpret the test in favor of TB in a society like ours that has high TB prevalence and BCG vaccine is routinely applied. After all, when assessed together with the other parameters, it still has a significant place for TB. According to the meta-analysis carried out by Colditz et al. (25) , they calculated that BCG vaccine reduced the risk of getting tuberculosis 50%, the risk of mortality from tuberculosis 71%, and getting tuberculosis meningitis 64%. In a different multi-centered study, it was found that general protection rate was 0-80% (26) . In their study in which they carried out in children in the elementary schools in Elazığ city center, they found that 21.7% did not have BCG scar, 65.7% had single scar and 12.6% double scars. Similarly in our study, BCG scar was found in 22.9% of the patients. The fact that patients did not have the BCG vaccine that had high level of protection explains why they had higher risk of getting the disease in comparison to vaccinated patients. Sensitivity of the QuantiFERON-TB Gold test of clinically diagnosed TB cases was 64% and specificity was 100% (28) . In a study Debord et al. carried out with 19 pediatric patients diagnosed with active TB patients between 2008-2010, they found that 6 (60%) of the 10 confirmed TB cases microbiologically had QuantiFERON-TB Gold test positivity (29) . In our study, 20 (90.9%) of the 22 cases who were QuantiFERON-TB Gold tested were positive. In a study in which Dogra et al. (30) carried out with 97 pediatric patients diagnosed with active TB disease between 2004-2005, confirmed TB was microbiologically found in 8 patients and the relationship of clinical form with QuantiFERON-TB Gold test was investigated. It was found that 4 of the microbiologically confirmed 8 patients were pulmonary, 4 were extrapulmonary and 3 were QuantiFERON-TB Gold test negative. It was stated that low number of patients used for evaluation did not generate statistically significant difference, but the results might be enlightening for the future studies (30) . In our study, while QuantiFERON-TB Gold test positivity in pulmonary TB cases was 91.6%, it was 92.8% positive in extrapulmonary TB cases. In 4 pulmonary and extrapulmonary TB cases that were QuantiFERON-TB Gold tested, the results were positive. The leading hematologic changes encountered in TB were anemia, leukocytosis, leukopenia and leukemoid reactions. However, due to the prevalence of these parameters in many infections, clinical measures are limited (31) . In our study, similar to the findings in the literature, despite anemia, increase in ESH and prevalence of leukocytosis, these findings were not instructive for us in the diagnosis.
It is both difficult and challenging to obtain samples from children for microbiological diagnosis due to the low level of bacillus content in the samples. Therefore, diagnosis in children is mostly made based on contact with index case and clinical findings. In the 65-patient series, while Demir et al. (32) found that bacillus positivity was 9.2%, Göçmen et al. (33) found 28% bacillus positivity in pediatric TB patients. The demonstrability of bacillus in the samples taken consecutively in three days from the patients in our study was as high as 40%. Low culture positivity in other studies may be related to the sample taking technique and laboratory conditions. The positivity rate in our study is in parallel to the positivity in the literature.
Conclusion
Due to the difficulties in making confirmed diagnosis in childhood TB, story of contact with TB infected adult, tuberculin skin test positivity and the presence of accompanying significant clinical and radiological findings continue to be gold standards. Cases that the index case is in contact with should be vigilantly followed up. If the chest radiography in TB suspicion is normal, thorax CT should certainly be required. In addition to TCT, QuantiFERON-TB Gold test should be planned. For TB that continues to be an important public health problem in childhood period, confirmed diagnosis should always be kept in mind and for confirmed TB diagnosis, ARB should be detected and M. Tuberculosis should be grown in the culture and finally efforts should be made for the histopathologic diagnosis. With the inclusion of more confirmed TB cases in multicentered studies in the future, we will have greater chance of success in the fight against this disease with regard to understanding the disease better and developing new diagnosis methods for it.
